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@ Drilling tool and insert therefor. 



(57) A cutting insert includes a cutting edge 
extending obliquely relative to a center line of 
the insert A chip breaking recess is spaced 
inwardly from the cutting edge and extends 
parallel hereto. A drill tool contains three inserts 
situated along a common diameter. The center 
insert has a cutting edge radially overlapping 
the cutting edges of the other two inserts. Each 
of the cutting edges of the other two inserts 
extends axially rearwardly and radially out- 
wardly. 
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Background of the Invention 

The present invention relates to a cutting insert 
for chipforming machining of metallic workpieces 
comprises at least one cutting corner and an adjacent 5 
cutting edge provided at the intersection between an 
upper rake face and a lower clearance face on the 
insert the rake face being provided with a chip break- 
ing recess. The invention also relates to a drilling tool 
equiped with such an insert 

Prior art drilling tools, including a drill shaft equip- 
ped with inserts having one or several sintered-in chip 
breaking grooves in the rake face are disclosed for 
instance in U.S. Patent 4,215,957. Such drilling tools, 
however, cannot always provide a desirable optimum 
formation of the chip. It is often desirable to be able 
to obtain very short comma-shaped chips, thus mak- 
ing it possible to increase the efficiency of chip dis- 
charge. At the same time, however, a reduction of the 
energy needed for powering the drill has not been 
achievable. 

It is, therefore, an object of this invention to pro- 
vide a novel insert and a drilling tool that enables a 
more favorable chip formation when drilling occurs in 
tough materials and materials of medium tough con- 
ditions. 

It is another purpose of the invention to provide a 
new type of insert and a drilling tool that enables a 
reduction of the power energy needed for its oper- 
ation. 

Summary of the Invention 

The present invention involves a cutting insert, 
and a rotary drill in which the insert can be used for 
chipforming machining of bores in metal workpieces. 

The cutting insert includes upper and lower por- 
tions. The upper portion includes a top surface and a 
rake face spaced from the top surface in a direction 
toward the lower portion. Edge faces extend between 
the rake face and the lower portion. An intersection 
between the rake face and a first of the edge faces 
defines a cutting edge. The first edge face defines a 
clearance face for the cutting edge. The cutting edge 
extends obliquely relative to a center line of the insert. 
The center line intersects the first edge face and a 
second edge face disposed opposite the first edge 
face as the insert is viewed in top plan. The rake face 
incudes a chip breaking recess extending parallel to 
the cutting edge an spaced inwardly therefrom as the 
insert is viewed in top plan. 

Preferably, a smoothly curved transition surface 
extends from an inner end of the recess to the top sur- 
face. That transition surface is shaped as a circular 
arc in cross-section. The arc has a radius which is gre- 
ater than a height extending between the top surface 
and a portion of the rake face defining a cutting edge. 

The edge faces include third and fourth mutually 



parallel edge faces each extending between the first 
and second edge faces. At least a portion of the sec- 
ond edge face extends perpendicular to the third and 
fourth edge faces. The cutting edge forms an acute 
angle with a normal to the third and fourth edge faces 
as the insert is viewed in top plan. That acute angle 
is from 1 0 to 45 degrees, and most preferably from 1 0 
to 25 degrees. 

The chip breaker recess is preferably shaped as 
a circular arc in cross section. A radius of that circular 
arc is smaller than a width of the recess as measured 
between outer and inner ends of the recess. The 
radius of the recess is smaller than the radius of the 
transition surface. 

The drilling tool comprises a drill body having at 
least one guide pad on an outer cylindrical peripheral 
surface thereof. At least first and second cutting 
inserts are oriented generally along the same diame- 
ter of the drill body. The first insert is located closer to 
a center axis of rotation of the drill body than the sec- 
ond insert The second insert is situated at the 
peripheral surface and has a cutting edge extending 
radially and axially inwardly. The cutting edge forms 
an acute angle with a line normal to the line of rotation. 
That acute angle is from 10 to 45 degrees. The insert 
includes a chip breaking recess extending parallel to 
the cutting edge and spaced therefrom in a direction 
axially rearwardly. 

Preferably, the first insert also includes a cutting 
edge extending radially outwardly and axially rear- 
wardly and forming an acute angle of 1 0 to 45 degrees 
with a line normal to the axis of rotation. 

Preferably, a third cutting insert is disposed 
diametrically intermediate the first and second inserts 
and along the same diameter. The third insert has a 
cutting edge extending radially inwardly and axially 
rearwardly. A radially inner edge of the cutting edge 
of the third insert is d isposed adjacent the axis of rota- 
tion. 

The cutting edge of the third insert preferably 
radially overlaps the cutting edges of the other two 
inserts. 

Brief Description of the Drawings 

The objects and advantages of the invention will 
become apparent from the following detailed descrip- 
tion of preferred embodiments thereof in connection 
with the accompanying drawings in which like numer- 
als designate like elements, and in which: 

FIG. 1 is a top perspective view of an insert 

according to the invention; 

FIG. 2 is a sectional view taken along the line 2-2 

in FIG. 1; 

FIG. 3 is a top plan view of an insert according to 
an alternative embodiment of the invention; 
FIG. 4 is a sectional view taken along the line 4-4 
in FIG. 3; 
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FIG. 5 is a side view of a drill body equipped with 
cutting inserts according to the invention; 
FIG. 6 is a front end view of the drill shown in FIG. 
5; and 

FIG. 7 is a sectional view taken along the line 7-7 
in FIG. 5. 

Detailed Description of Preferred Embodiments of 
the Invention 

An insert 10 depicted in FIGS. 1 and 2 comprises 
upper and lower portions 8, 12. The upper portion 
includes a planar top surface 11 disposed parallel to 
the planar lower portion 12. The top and bottom por- 
tions are interconnected by four edge faces, two of 
which 13, 14 are planar, parallel and opposite one 
another. Another of the edge faces is constituted by 
three surface portions 1 5, 1 6 and 1 7, of which the sur- 
face portion 15 is oriented perpendicularly in relation 
to the edge faces 13 and 14. A center line C of the 
insert intersects a fourth edge lace 1 8 and the surface 
portion 15. The fourth edge face 18 of the insert is 
oriented at an acute angle a of 10-45°, preferably 10- 
25° in relation to a line which is normal to the center 
line C. In the embodiment disclosed in FIGS. 1-2, that 
center line C is parallel to the edge faces 13, 14. The 
edge surface 18 is also provided with a certain clear- 
ance angle p relative to an upper rake face 19 of the 
upper portion 8, whereby the intersection of a flat por- 
tion 1 9' of the rake face 1 9 with the edge face 1 8 forms 
a cutting edge 20. 

A chip breaking recess 21 is provided in the rake 
face 19. That recess extends parallel to the cutting 
edge 20 while located at a certain distance therefrom. 
The recess 21 extends along the major portion of the 
length of the edge 20 and termintes at a certain dist- 
ance from edge faces 13 and 14. The flat portion 19' 
of the rake face 19 lies in a plane situated at a lower 
elevation than the top surface 1 1 and is parallel there- 
with. A transition surface 22 extending between the 
surface 1 1 and an inner end 26 of the recess 21 is a 
concave surface having a radius R v It is found suit- 
able to provide the recess 21 with a depth H, from the 
flat portion of the rake face, which depth amounts to 
about one fourth of the width B^ of the flat portion 1 9'. 

In FIGS. 3-4 there is shown another embodiment 
of the insert 10A in which the chip breaking recess 
21 A is located at a greater distance from the cutting 
edge 20. A cross section through the recess 21 A reve- 
als that the recess 21A includes a planar bottom 
center surface portion 23 lying in a plane parallel with 
the top surface 1 1 , and concave surface portions 24, 
25 extending from opposite sides of the flat bottom 
portion 23. In similarity with the insert disclosed in 
FIGS. 1-2, the transition between the top surface 11 
and the recess 21 A is provided by a surface 22A 
which is concave in cross-section. The radius R^ of 
the surface 22A preferably is about double the radius 



R 2 of each of the surface portions 24, 25. 

It is preferable that R t is about double the length 
of the height H 2 between the flat portion 19A' of the 
rake face 19A and the top surface in FIGS. 2 and 4. 
5 The radius R^ should preferably be equal to the sum 
ofB 1 + B 2 where B<\ represents the width of the flat por- 
tion of the rake face 1 9A, and B 2 represents the width 
of the recess 21 (or 21 A). B 2 is preferably larger than 
radius R 2 . 

10 In FIGS. 5-7 there is shown a drill tool containing 
three inserts 1 0', 1 0", 1 00. The drill tool includes a drill 
body 27, the front portion of which is provided with two 
guide pads 28, 29 and the three radially oriented cut- 
ting inserts 10', 10", 100. The inserts are brazed to the 

15 drill body and have their cutting edges oriented in a 
common diametrical plane P. The inserts 10', 10" are 
identical to the insert 10 (or 10A) described earlier in 
connection with FIGS. 1 , 2 (or 3, 4), whereas the insert 
1 00 is configured as depicted in FIG. 7 (to be hereinaf- 

20 ter described). The inserts 10', 10" are located on 
opposite sides of an axial center line M of the drill tool, 
and the insert 100 is located radially therebetween. 
The radially outermost peripheral insert 10' extends 
radially beyond the cylindrical circumferential surface 

25 33 of the drill body as well as beyond the guide pads 
28, 29 so that the diameter of the hole in the workpiece 
penetrated by the drill is defined by the insert 1 0'. The 
inserts 10', 100 are both located on one side of the 
axial center line M, whereby the cutting edge 200 of 

30 insert 31 is inclined axially rearwardly and radially 
inwardly. Both of inserts 10', 100 could be located 
entirely on the same side of center line M, or insert 
1 00 could slightly overlap the line M, as shown in FIG. 
5. 

35 The insert 1 00 (FIG. 7) is shaped generally simi- 
larly to the insert 10 shown in FIGS. 1-2. The cutting 
edge 200 provided between rake face 190 and clear- 
ance face 18 is similar to cutting edge 20 of insert 10 
in that it extends at an angle a from a normal N to the 

40 parallel edge faces. The rake face 190 of insert 100 
is a flat surface located at a height H 2 below surface 
11. The insert 100 does not contain a chip breaker 
recess; rather the rake face 1 90 directly joins the con- 
cave surface 22. The width B 3 of the rake face thus 

45 corresponds to the sum of widths B^ + B 2 of the insert 
1 0 shown in FIGS. 1-2, and the transition between top 
face 1 1 and the rake face 190 is defined by the con- 
cave surface 220 defined by radius R 1a 

The insert 10" and the guide pad 29 are located 

so on the same side of the center line M, with the insert 
10" located between the drill rotation center and the 
guide pad 29. As best appears from FIG. 5, the inserts 
100 and 10" are located in approximately the same 
axially advanced position and are axially advanced as 

55 compared with the peripheral insert 10'. Further, it is 
to be understood that during rotation of the tool body, 
the insert 10" radially overlaps both of the other 
inserts 100, 10', whereby the three inserts cut out the 
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entire diameter of the hole to be drilled. 

By arranging the inserts with such radial overlap 
on both sides of the center line M and by arranging 
inserts 1 00 and 1 0" in axially advanced positions rela- 
tive to insert 1 0', a reduction of the total main cutting 5 
force or resultant force is obtained. By additionally 
providing two inserts 10', 10" shaped as described in 
connection with FIGS. 1-2 (or FIGS. 3-4), in combi- 
nation with an insert 100 shaped as described in con- 
nection with FIG. 7, It has been found that not only are 10 
the cutting forces reduced, but also the amount of 
wear on the cutting edge can be reduced since the 
contact length, i.e., the amount of surface abutment 
between chip and insert, is reduced. It is important 
that inserts 1 0' and 1 0" have the same shape, with the 1 5 
cutting edges 20 of both of inserts 10' and 10" being 
inclined axially inwardly and radially outwardly. 

The center line C of each insert is oriented sub- 
stantially parallel to the center axis M of the drill body. 
Therefore, the afore-mentioned angle a can be con- 20 
sidered as being formed by the cutting edge 20 (or 
200) with a normal to the center axis of rotation M of 
the drill body. Tests have shown that it is possible to 
reduce the contact length between chip and insert up 
to 60%. This is of great importance, especially for the 25 
peripheral insert 10' which is subjected to a maximum 
rotary cutting speed (note: the cutting speed is 
reduced when approaching the center of the drill, and 
is zero at the center). 

Although the present invention has been des- 30 
cribed in connection with preferred embodiment 
thereof, it will be appreciated by those skilled in the art 
that additions, modifications, substitutions, and dele- 
tions not specifically described may be made without 
departing from the spirit and scope of the invention as 35 
defined in the appended claims. 



Claims 

40 

1. A cutting insertfor use in a rotary drill forchipform- 
ing machining of bores in metal workpieces, com- 
prising: 

upper and lower portions, 

said upper portion including a top 45 
surface and a rake face spaced from said top sur- 
face in a direction toward said lower portion, and 

edge faces extending between said rake 
face and said lower position, an intersection be- 
tween said rake face and a first of said edge faces so 
defining a cutting edge, with said first edge face 
defining a clearance face for said cutting edge, 

said cutting edge extending obli- 
quely relative to a center line of said insert, said 
center line intersecting said first edge face and a 55 
second edge face disposed opposite said first 
edge face as said insert is viewed in top plan, 

said rake face including a chip breaking 



recess extending parallel to said cutting edge and 
spaced inwardly therefrom as said insert is 
viewed in top plan. 

2. A cutting insert according to claim 1 , wherein said 
edge faces include third and fourth mutually par- 
allel edge faces each extending between said first 
and second edge faces, at least a portion of said 
second edge face extending perpendicular to 
said third and fourth edge faces. 

3. A cutting insert according to claim 1 including a 
smoothly curved transition surface extending 
from an inner end of said recess to said top sur- 
face. 

4. A cutting insert according to claim 3, wherein said 
transistion surface is shaped as a circular arc in 
cross section, said arc having a radius which is 
greater than a height extending between said top 
surface and a portion of said rake face defining 
said cutting edge. 

5. A cutting insert according to claim 4, wherein said 
radius is about twice as great as said height 

6. A cutting insert according to claim 1 , wherein said 
cutting edge forms an acute angle with a normal 
to said third and fourth edge faces as said insert 
is viewed in top plan, said acute angle being from 
10 to 45 degrees. 

7. A cutting insert according to claim 6, wherein said 
acute angle is from 10 to 25 degrees. 

8. A cutting insert according to claim 1 , wherein said 
chip breaker recess is shaped as a circular arc as 
viewed in cross section, a radius of said circular 
arc being smaller than a width of said recess 
measured between outer and inner ends of said 
recess. 

9. A cutting insert according to claim 8 including a 
transition surface extending from said inner end 
of said recess to said top surface, said transition 
surface being shaped as a circular arc in cross 
section and having a radius which is greater than 
said radius of said recess. 

1 0. A cutting insert according to claim 9, wherein said 
radius of said transition surface is about two times 
as great as said radius of said recess. 

11. A cutting insert according to claim 10, wherein 
said second radius is approximately equal to a 
distance from said cutting edge to an inner end of 
said recess. 
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12. A cutting insertfor use in a rotary drill for chipform- 
ing machining of bores in workpieces, compris- 
ing: 

upper and lower portions, 

said upper portion including a top 5 
surface, a rake face spaced from said top surface 
in a direction toward said lower portion, and a 
smoothly curved transition surface extending 
from said top surface to said rake face, 

edge faces extending between said rake w 
face and said lower portion, an intersection be- 
tween said rake face and a first of said edge faces 
defining a cutting edge, with said first edge face 
defining a clearance face for said cutting edge, 

said cutting edge extending obli- 15 
quely relative to a center line of said insert, said 
center line intersecting said first edge face and a 
second edge face disposed opposite said first 
edge face as said insert is viewed in top plan, 

third and fourth ones of said edge 20 
faces being mutually parallel and each extending 
between said first and second edge faces, 

at least a portion of said second 
edge face extending perpendicular to said third 
and fourth edge faces, 25 

said rake face including a chip breaking 
recess extending parallel to said cutting edge and 
spaced inwardly therefrom as said insert is 
viewed in top plan, said recess being shaped in 
cross section as a circular arc having a first 30 
radius, said first radius being smaller than a width 
of said recess measured between inner and outer 
ends thereof, 

said transition surface extending 
from an inner end of said recess to said top sur- 35 
face and being shaped in cross section as a cir- 
cular arc having a second radius which is greater 
than said first radius, and greater than a height 
extending between said top surface and a portion 
of said rake face defining said cutting edge. 40 



13. A drilling tool comprising a drill body having attest 
one guide pad on an outer cylindrical peripheral 
surface thereof, at least first and second cutting 
inserts oriented generally along the same diame- 45 
ter of said drill body, said first insert being located 
closer to a center axis of rotation of said drill body 
than said second insert, said second insert hav- 
ing a cutting edge extending radially outwardly 
and axially inwardly, said cutting edge forming an so 
acute angle with a line normal to said axis of rota- 
tion, said acute angle being from 10 to 45 deg- 
rees, said insert including a chip breaking recess 
extending parallel to said cutting edge and 
spaced therefrom in a direction axially rear- 55 
wardly. 



acute angle is from 10 to 25 degrees. 

1 5. A drill tool according to claim 1 3, wherein said first 
insert includes a cutting edge extending radially 
outwardly and axially rearwardly and forming an 
acute angle of 10-45 degrees with a line normal 
to said axis of rotation. 

16. A drill tool according to claim 15 including a third 
cutting insert disposed diametrically intermediate 
said first and second inserts and lying along said 
same diameter, said third insert having a cutting 
edge extending radially inwardly and axially rear- 
wardly, a radially inner edge of said cutting edge 
of said third insert being disposed adjacent said 
axis of rotation. 

1 7. A drill tool according to claim 1 6, wherein said cut- 
ting edge of said third insert overlaps said axis of 
rotation. 

18. A drill tool according to claim 14 including a third 
cutting insert located substantially along said 
same diameter and situated diametrically inter- 
mediate said first and second inserts, said third 
cutting edge having a cutting edge which radially 
overlaps cutting edges of said first and second 
inserts, said first and second inserts being 
situated on opposite sides of said axis of rotation. 

19. A drill tool according to claim 18, wherein said 
second insert is located axially forwardly of said 
first insert 

20. A drill tool according to claim 1 8, wherein said first 
and second inserts are of identical configuration. 

21. A drill tool according to claim 1 8, wherein said first 
insert is spaced radially outwardly from said axis 
of rotation. 

22. A drill tool according to claim 15, wherein said 
second and third inserts are located axially for- 
wardly of said first insert by substantially the 
same distance, said third insert including a rake 
face which is flat from its cutting edge to a 
smoothly curved transition surface. 



14. A drill tool according to claim 13, wherein said 
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